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INTRCI:UCTICN 
The purpose of this paper is to describe a usable 
routine for binocular refraction. First we will explore 
the background of binocular refraction, surveying the lit-
erature to date. After establishing what is felt to be 
the best method, we intend to outline where to obtain the 
materials f or binocular refraction as well as how to use 
them. our simplistic approach is intentional in hopes 
that the student of Cptometry as well as the experienced 
practitioner will feel comfortable in adopting such a 
system. 
The basic principle of binocular refraction ~oes back 
to the classic work of Turville56 who said it is a method 
by which "each of a pair of eyes may be examined and refracted 
singly by subjective methods whilst normal binocular vision 
is in play. •• 
Binocular refraction has not been widely used in the 
United States. This is probably due (at least in the past) 
to the need f or elaborate or clumsy types of apparatus and 
the lack of clinical training. And yet all the literature 
on binocular refraction has one thing ln common: nearly 
all authors are highly in favor of this type of examination. 
They all had many good reasons for using b1.nocular refraction 
and urged others to do so. 
In other words, it is generally felt that this type 
of refraction investigates the binocular visual system. 
Therefore we f eel it is a highly useful adjunct to the 
standard routine. 
2 
;,: .... ,·. 
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Review of Binocular Refraction Techniques 
Blur Techniques 
In 1930 Dorland Smith53 proposed the use of over-fogging 
while determining the refractive error under "binocular 
conditions." The results were reported to be in close 
agreement to a cycloplegic examination. Smith used 1.50 
diopters more plus than his static retinoscopy finding, 
insuring complete accommodative relaxation. Then by a 
bilateral reduction of the plus, he determined the best 
correction under binocular conditions. 
Ten years later, in 1940, Copelandl5 suggested essen-
tially the same idea: That of fogging the eye not being 
tested subjectively, with a +2.00 lens. He used this method 
primarily to locate the astigmatic axis under binocular 
fixation. 
Humphriss, in his article entitled "The Refraction of 
Binocular Vision"36 describes another fogging technique 
employing a +0.?5 diopter sphere for the eye not under test. 
Humphriss statesa 
"the fogging of one eye with a plus 0.75 D.S. 
brings about a visual state wherein there is 
full and stable binocular vision with accommo-
dation relaxed, and any alteration made to the 
vision of the unfo~ged eye will be appreciated 
by the patient."31 
Luckeish and Eossjl (1940) described the use of neutral 
density filters in order to achieve a macular suppression 
while peripheral vision was still in play. 
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In the above cases, the use of more plus than the 
static retinoscopy finding is employed to blur the non-
tested eye and yet allow peripheral vision to be active in 
both eyes providing a fusion lock. Then it is merely a case 
of running the standard monocular exam on the non-fogged eye 
except in this case it is with both eyes unoccluded. 
Other techniques include the use of the haploscope 
which is impractical for clinical use. Cf more value clini-
cally are the septum techniques. A.E. Turville about 1927 
first introduced this system of testing. It was then used 
simply to equalize the near refraction. A.J. Esdaile along 
with Turville designed the Esdaile-Turville Equilibrium 
test whicha 
"consisted essentially of a specially designed 
reading card with separate lines of type paral-
lel to each other upon which, at a distance of 
about 10 Qm from the cards, was mounted on a 
septum."2ts 
With the patient holding the card at near point, the 
binocular field was split into two parts with a peripheral 
fusion lock. The procedure was to equalize or balance the 
previous monocular findings. Turville continued to experi-
ment after Esdaile's death in 1929, expanding the near method 
to a distance test in 1936 which is well known as the T.I.B., 
Turville Infinity Balance. (See figure 1.) Turville later 
invented a double mirror system which eliminated the need 
28 for the septum. 
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In 1949 Meredith I'1organ4.5 published an article describ-
ing a method that is optically equivalent to the Turville 
Infinity Balance (TIB). This method received more accept-
ance in the United States than did the TIB. Perhaps this 
was due to the fact that instead of "elaborate" apparatus, 
Morgan used the Robinson-Cohen Slide (American Optical 
Froject-o-Chart) for a target, with a card septum covering 
a section on the mirror ~ It is very important to have the 
septum of the same color and brightness as the test target 
and background to minimize awareness of its presence. In 
examining 21.5 consecutive patients using this method, Morgan 
f ound 10% required significant changes ( • .50 D sphere, 
.2.5 D cyl. or 10° axis) from their standard test results. 
Morgan states thata 
"after using the Turville method for one year, 
the writers enthusiasm for it, as an addition 
to routine refraction, is greater rather than 
less. It is an important addition to routine 
refraction, perh~ps as important as the flip 
cross cylinder."45 
OtherJB, 61 septum techniques have been used and are 
essentially like the TIB. 
Polaroid Techniques 
As early as 1939 polaroid material was used in experi-
mentatlon by the Dartmouth Eye Institute for binocular 
refraction. Van ~</ein.59 in 1940 and Norman48 in 19.50 
described their methods of using polaroid for binocular 
7 
refraction. In 1951 l.Vilmut6.3 explained his method of bin-
ocular refraction using polaroid and thus eliminating the 
use of the septum. Others, {see Dowdeswell19, Freeman24, 
Cowen16, Frantz2.3, Haase33, and Osterberg51 ) have over the 
years expounded upon various uses of polaroid in binocular 
refraction. 
Polaroid manufacturing methods fall into one of three 
categories described by Grolman31 • The categories consist 
of (1) polarize the whole target, letters as well as back-
ground, (2) cut symbols from polarized material which leaves 
the background unpolarized, and (J) the symbols are printed 
on stretched ·polyvinyl alcohol with dicroic dyes. The dye 
crystals become oriented in a single direction, thereby 
polarizing them. 
This last and newest of the three methods eliminates 
certain disadvantages of the first two. The first type has 
low contrast due to the attenuation of light in the surround. 
Also the field of the eye not being tested is black. In the 
third method, only the symbols are polarized, therefore the 
background illumination is not reduced and is unpatterened 
white rather than black. 
As Grolman states it, "a symbol, printed truly will 
appear (thru appropriately oriented analyzers) densly opaque 
to one eye while the other views an even, bright, unpatterened 
background in that same area."Jl 
The second method, that of cutting the symbols from 
polarizing materials, does give evenly illuminated background 
8 
but ''target visib ility is low and only relatively gross 
symbols may be f abricated."Jl The third method allows the 
smallest of symbols to be printed with good target visibility. 
One complaint occassionally voiced about polaroid is the 
presence of ghost images. However, the analyzers used in 
the third method may be out of alignment up to 20° before 
ghost images are seen according to Grolman. (American 
Optical produces a Froject-o-Chart Slide using this third 
type of polaroid fabrication. See appendix B.) 
It is this third method of polaroid in the form of the 
American Optical slide that the authors feel is the method 
of choice in binocular refraction. 
9 
Advantages & Disadvantages of 3inocular Refraction 
Advantages 
It would seem logical that the most ideal way to do a 
visual examination would be under conditions which most 
closely approximate normal usage of the eyes. Accommodation 
and convergence as well as light adaptation are more constant 
under binocular conditions. 
One advantag e of b inocular refraction is the ability to 
balance the accomodative system under binocular conditions. 
The accommodative and convergence systems and the inter-
actions between them are therefore tested in the state 
similar to the state which they are used, 
By doing both a monocular and a binocular refraction, 
one can compare the two and arrive at certain conclusions, 
thereby not neglecting refractive changes associated with 
fusion. For example, fusion may affect the results of the 
spherical finding . If monocular and binocular findings 
are similar, f usion has not altered accommodation signifi-
cantly, I f dissimilar, fusion may have changed the accommo-
dative posture, Also affected are the axes of astigmatic 
corrections found under binocular versus monocular methods, 
Astigmatism and cyclophoria are often neglected at 
near, but are extremely important areas to be tested. 
Bannon8 recommends a near point test both monocularly and 
b inocularly hoping to reveal any near point problems which 
10 
might exist. He considers astigmatism and cyclophoria ''two 
fertile causes of near point discomfort especially in non-
presbyopes. ",8 
In the same article he suggests " ••• every refractionist 
should use some form of binocular refraction in order to 
ascertain whether the use of the two eyes does or does not 
influence the refractive status."8 
In a difficult case, binocular refraction can be of 
great help. In the event of a manifest difference between 
monocular and binocular findings, the binocular refraction 
results can be prescribed with confidence that the existing 
complaints will be satisfied. 10 
If fixation disparity is present, a binocular refraction 
is able to uncover it. A prism prescription in the amount 
which eliminates the image displacement is usually worn with 
comfort according to Turville. 56 
Fixation disparity is defined by GrolmanJ1 as "an anomaly 
of binocular vision, wherein the eyes are inaccurately 
directed to the point of regard. It has been referred to as 
"retinal slip." A person with retinal slip or fixation 
disparity can f use disparate images providing they do not 
fall outside Fanum's area. Some have suggested the case of 
fixation disparity to be poor sensory-fusion, or an anomalous 
relationship between accommodation and convergence. It has 
been found that fixation disparity is highly correlated to 
asthenopia. 30 
In A.E. Turville's classical work (1946) he states: 
"In an important percenta~e o:f all cases examined 
monocularly, a modification of one or both lenses 
is required (usually more for one eye than the 
other) when further examined by infinity balance 
methods. u5b 
11 
Turvilles Infinity Balance provides information in many 
areas. It aids in the detection of suspension, suppression, 
vertical imbalances, lack of steroscopic vision at far, 
cyclophoria and poor f' usion qualities and helps arrive at 
the prescription for these anomalies. (In strabismus visual 
training cases, b inocular refraction can be invaluable. ) 
Vertical imbalance, is another cause of ocular discomfort 
which can b e detected and corrected rather easily by bin-
ocular refraction. Turville stated that binocular refraction: 
"provides exact information as to the amount of 
prism required to correct the case when the 
hyperphoria is primary (meaning anatomical). 
Secondary hyperphoria is low in amount and 
disappears when a balanced correction of spheres 
and sphere-cylinders is f'ound."5b 
Stereopsis, or lack of, can be determined, in addition 
to the probable cause or causes1 suspension, suppression, 
fixation disparity, or optically induced, etc. Turville 
writes of binocular refraction: 
"The regular use ••• not only provides a valuable 
extension of routine f or the meticulous worker, 
it is also an essential check a~ainst the least 
error that may creep intQ the prescriptions of 
the busy practitioner."5o* 
*See appendix A for Turville's case histories. 
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It should be noted that there is a high correlation 
between Turville Infinity Balance and polaroid methods. 
Gentsch and Goodwin29 (1966) compared several methods of 
equalizing vision and found the TIB test and the polaroid 
test agreed within 0.25 D in the worst case. 
Disadvantages of Binocular Refraction 
The few disadvantages with binocular refraction are 
rather insignificant when compared to the advantages. The 
problem of head tilt causes the vertical separation of targets 
to increase. Also, .Hiles12 cautioned that binocular refraction 
might be misleading i f strong dominance was present or if' one 
eye is markedly weaker. 
Practically speaking, another difficulty with binocular 
refraction is obtaining the equipment and learning the nec-
essary technique. We will address ourselves to this specific 
problem next. 
The materials needed for the following suggested routine 
are a non-depolarized screen, American Cptical Vectographic 
Project-o-chart Slide, Standard American Optical Frojector 
and Folarized Analyzer. (See appendix B for additional 
information.) 
Itt::_ 
, ........ 
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Suggested =inocular Refraction Routine (AO Adult Slide) 
Step 1. Following the standard monocular routine, the 
best correction found is placed in the phoropter. With the 
analyzer in place, the A.O. adult vectographic slide is 
advanced to check visual acuity. 
Figure 2 
Note that the first portion of the slide is devoted to 
testing the right eye while the left views an empty field 
with suppression check symbols consisting of a triangle, a 
circle, and a square. (Compare to figure 1.) By simply 
questioning the patient, his binocular status can be estab-
lished. 
After visual acuity for the right eye is taken, the 
slide is advanced and acuity for the left eye is taken. In 
each case the acuities were taken with both eyes unoccluded 
but only one viewing the letters. Visual acuity c.u. can be 
taken later in the sequence (although it is assumed o.u. 
14 
acuities were established following the #7A). The clinician 
might find it quite useful to ~ave figure 1 at hand along 
with a pair of polaroid glasses (axes 45/135) for his use. 
Step 2. Advance chart to split fan chart (Astigmatic 
Clock Dial type). As shown1 
F igure J 
the right half of the f an is seen by the right eye, the left 
half by the left eye and binocularly as a "split fan" with a 
central fusion lock. Remove cylinder and fog to proper level 
for clock dial. Direct patient's attention to the right half 
of the fan and execute standard clock-dial routine. Do the 
same for the lef t eye, directing attention to the left side 
of the chart. If the clinician feels confident about the 
cylindrical correction, he may wish to go directly to step J, 
thereby eliminating step 2. 
Step ). 3alance the spheres on the chart below split 
fan. This chart consists of two similar sets of letters 
(20/40, 20/JO , 20/25) separated by a vertical line. 
QZiiNiozv.-. 
.. •) ... ... 1J ,. 
' <> n ~ ' ~ .. .. 
Figure 4 
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Turville recommends the following technique to achieve 
equality of acuity and accommodative effort between the two 
eyesa Ask the patient for a comparison of the clearness of 
the two sides (right and left). If unequal, add plus spheres 
(.25) to eye with poorer acuity. If now clearer, increase in 
+.25 D steps until balanced. If worse, remove and add +.25 D 
to better eye until balanced. Once balanced, reduce plus to 
best visual acuity (3VA). 
Step 4. Isolate either top or middle line of the same 
chart (20/40 or 20/JO). The axis and the amount of cylinder 
may now be checked with the standard flip cross cylinder (JCC). 
Maintain sph~rical equivalent at all times. 
I·ilorgan45 f ound significant changes when comparing 
binocular test results to monocular results taken on 215 
patients. ~nenty percent required 0.25 D spherical changes 
under binocular testing. Two percent required 0.50 D changes 
in sphere and two percent in the cylinder axis. The change in 
axis was ten degrees or more and the change in cylinder power 
was 0.25 D. 
If any changes are made during this stage, it must be 
followed by a check on the sphere balance as in step J. 
Step 5. tlsing the same target as the previous step, 
the aperature is opened exposing all three lines. At this 
time, the acuity should be balanced so that a check for vertical 
imbalance can now be made. Have the patient compare those sets 
of letters on the right of the fusion lock with those letters 
on the left , and thus ascertain which is higher, if not equal. 
·- .._._.. . - . 
L 
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The ability of patients to detect a difference in the 
vertical position of the two halves of a 20/JO line was 
tested by !•1organ. He found that ''practically every patient 
(98.6%) can detect a difference in level of the two sides of 
the chart created by a 0.5 prism diopter prism." It is 
interesting that r'Iorgan successfully prescribed vertical 
prism for 32 of 215 patients studied on the "basis of this 
measurement."45 
In the case of amblyopia, depending on the degree, 
difficulties may arise in carrying out the last few procedures; 
namely, balancing, JCC, and vertical balance. A shortcoming 
of this slide (AO Adult) is the lack of adequately large 
adjacent letters. 
Step 6. Expose the section of the chart with the mixture 
of right eye, left eye letters: 
\IOCSRK4 
C ... OKAON 
Figure 5 
A test target is seen which consists of three lines of letters 
in which the first letter is seen by both eyes, the second 
letter is seen only by the left eye, and the third letter is 
seen only l:;y the right eye. This order is repeated through-
out the three lines. 
As mentioned before, binocular acuity may now be taken. 
L 
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Central suppression of either the right or the left eye will 
be manifest if letters are passed over. Ask the patient 
regarding missing letters, tendencies for the letters to 
11 swim", or differences in darkness or level. These bino-
cular instabilities are evidence of suppression (letters 
fading show suspension), fusion problems, or vertical mis-
alignment. "Swimming" could be due to muscle imbalance or 
fixation disparity. If a difference in darkness is reported 
binocularly, f irst one eye should be occluded, then the other. 
Binocular interf erence is suspected if this proceedure of 
occlusion results in equal blackness. 
Unequal blackness could also be due to uncorrected 
anisometropia and cylinder, therefore these measurements 
should be rechecked. Strong eye dominance as well can cause 
unequal darkness of letters. 
Step ?. Advance to cross with open center: 
Figure 6 
The target is constructed so the right eye sees the upper 
and right limbs and the left eye, the lower and left limbs. 
There is no central fusion lock. Note any difference in dark-
ness or tendency f or individual lines of cross to fade, move 
or disappear. Ask patient to describe the target (is it a 
18 
"perfect" cross). Neutralize any f ixation disparity by 
adding the amount of prism necessary to properly align the 
vertical and horizontal limbs of the cross. 
This is not a heterophoria test because the apert.ure> 
and room itself act as peripheral fusion locks, thereby 
discouraging dissociation. 
Care must be taken to align the optical centers of the 
test lenses with the patients visual axis to prevent induced 
prismatic effect. Also, room illumination can incre8se or 
decrease fixation disparity. For example, too little room 
illumination may result in a phoric response, rather than a 
fixation disparity due to lack of fusion stimuli. Grolman31 
points out an inverse relationship between fixation disparity 
and room illumination. 
Step 8. Advance the slide to the cross with the circle 
and dot in the center target: 
I 
-0-
1 
Figure 7 
The description of this target is essentially the same as 
f or the previous target, except f or the central ring and dot 
in the center which are seen b y both eyes and acts as a 
central fusion locl{. Grolman30 says of this and the 
previous target: 
"Of the entire battery of tests, the two targets 
designed for the detection of fixation disparity 
have proven to be of the greatest utility in 
determination of the status of a patient's bino-
cular apparatus." 
19 
In another paper, GrolmanJl also mentions the use of this 
particular slide to determine whether spectacles have induced 
a vertical imbalance either thru glazing, decentratlon or 
anisometropic correction, He goes on to say: 
"It is the wri ter~s *'Grolman-1- opinion that testing 
of fixation disparity will soon become as indis-
pensable a part of the practitioner's examination 
routine as the measurement of acuity."31 
i"leasurement of the f ixation disparity with this target 
is identical to the last step, i.e. variable prism is added 
to restore any misalignment, Further investigation into the 
binocular system may be made by adding lateral prism until 
break and reducing the prism to recovery. 
Also, in the event that the limbs o~ the target 
oscillate thru a range, prism is added to shift the range 
over the zero point. ether detailed information concerning 
f ixation disparity in binocular refraction can be found in 
reference number JO. In that reference the author says: 
"••• our experience and that of others, at both 
distance and near, has clearly demonstrated that 
in the overhelming majority of cases where fix-
ation disparity was attended by asthenopic cond-
itions, prescription of full prism valu~s measured 
proved appropriate and successful in relieving 
symptoms."30 
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Step 9. The final target to be viewed is a series of 
circles. Some of the circles have disparity introduced to 
check the patient for stereoacuity. 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 .;) 0 0 
Figure 8 
Expose the section of circles one line at a time and ask 
whether one circle in the line :floats forward. Record t he 
level of stereoacuity (line 1 = 4', line 2 = 3', line J = 2', 
and line 4 = 1'). If any prism was found in step #7, or #8, 
insert the minimum amount and recheck stereoacuity. 
Binocular testing at near point is possible and 
several techniques are in the literature. 12 Essentially, 
the information presented previously on binocular refraction 
at distance holds for binocular refraction at near. 
Vectographic near point cards are available. These 
cards are well designed, are simple to use and have all the 
advantages of the distance vectographic slide, (the cost is 
somewhat prohibitive; see appendix B.) 
The question of acuity control, such as a letter inside 
a circle, f or the near f ixation disparity card (with central 
fusion look ) ·was presented to 3ernard Grolman of American 
Optical Laboratory Research Department by the authors of 
t his paper, In his reply, Grolman stated he considered the 
21 
use of an acuity letter in place of the dot, but arbitrarily 
decided against it. Part of the decision was based on the 
fact that these cards are used world wide and would cause 
difficulty in this respect.32 
22 
In conclusion, the authors have gone to the literature 
and reviewed the subject of binocular refraction. Advantages 
and disadvantages of binocular refraction have been presented, 
and it is f elt that this technique is a valuable adjunct to 
the standard routine. Cf the various techniques. polaroid 
vectographs possess the advantages of validity (equivalent 
to Turv1lle's techniques ) , availability, and can be easily 
incor porated into any existing routine. 
·--
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Af'PENDIX A 
Following is a portion of A.E. Turville's original 
worka cutline of Infinity 3alance, 1946. 
-----, 
CASE· HISTORIES 
The following are typical T.I.B. case histories. They 
are all actual cases from the records of the author at Northampton 
and of Mr. John Cole at Welwyn Garden City. For convenience 
~ of reference, they are arranged under headings, though it will be 
observed that many of the cases strictly come under more than 
one heading. For the sake of clearness, all irrelevant data have 
been omitted. 
VISUAL BALANCE. 
Mrs. \V. C. 
Aet. 
History: · 
• fylltpto!IJS : 
A1onomlar 
3 I years. 
No ,previous correction. 
Discomfort in clo\e work . 
correction : R +I. 5o sph. = 6f I 2 approx. 
Infinity 
balance: 
L+x.so sph. =6/xz approx. 
R+2..oo sph. 
6/9 part. 
L+z:so sph. Binocular V.A. = 
Treatment : · T.I.b. correction prescribed for three months use. 
Outcome : In three months, re-examination under T.I.B. gave : 
R + 2.oo sph. L+ 3 .oo sp~. with binocular V .A. of 
6f6. Symptoms were completely relieved and 
patient was much improved in general nervous tone. 
Three years later, the condition was unchanged. 
Mr. R. 0. F. 
Aet. 32 years. 
History: 
Sympto111s: 
111onom!tir 
\'\Tearing: R -1.2.5 sph.8-4·oocyl. ax.x7J0 =6/7.5 . 
L -1.2.5 sph.8-2..50 cyl. ax. I 5°=6/6 
Inability to read for more than a few minutes. 
. R h ,..... I to correctton: -1.50 sp . ..__.. -4.00 cy. ax. 17-2-
Itifi11ity 
_balatlce : 
L -1.50 sph. 8 -2..50 cyl. ax. !5° 
The preliminary T.I.B. test disclosed 2.. 54 of hyper-
phoria and" R.E. suspension. Correction of the 
. J 
I 
• I 
OUTLINE OF lNFINlTY BALANCE 
'. 
Visual Balance (contd) . 
• 1yperpnoria resulted in fusion of the Land F. 6"' 
base in were needed to keep the letters separate. 
On the visual balance test (which was possible of 
:.<ccomoiishment now that simultaneous vision had 
been established) the spherical element was modi-
ned as shown in the prescription below. On re-
•:ernng to the LF test with the balanced correction 
.'n use, the hyperphoria was still 2.5 A and base in 
prism was still required to keep the letters separate. 
TreafiJient: Correction prescribed for constant use: 
Mr. H. J.' 
Aet. 
Histo':_y: 
1'vfonoctl!ar 
- ' ,....,_ J 10 ,....,_ A b · j,.<.-1.50 sph . ........, -4.00 cy . ax. 172 ........, 2 ase m. 
:..-r .oosph.8-z.socyl.ax. 1~ 082.~A basedown. 
61 vears. 
Had ahvays been subject to severe'' sick headaches." 
Had been under medical treatment, but at no time 
had an eye examination been suggested. 
refraction: R-1.00 sph. 8 -I.oo cyl. ax. 100°=6/cr-
L+I.oo sph. 8-o.25 cyl. ax. 145°=6/9-
Infinity 
bala11ce: 
Treat;mnt: 
0HfCOJJJe .' 
J\.1r. H. B. 
Aet. 
History: 
Add for reading: +2.50 sph. 
Add R +o.zs sph. 
3"' base in prevented tendency to suppress or to fuse. 
Correction prescribed : 
R-0.75 sph. 8-I.oo cyl. ax. 100° 8 1.~ 4 base in 
L+r.oo sph. 8 -0.25 cyl. ax. 145° 8 1.5"' base in 
Add for reading : +2.50 sph. 
Symptoms relitved. 
I 5 years. 
Referred by patient's general practitioner. 
\\Tearing: 
R+I.oo sph. 8-0.75 cyl. ax. I0°=6fu+x 
L+o.so sph. 8 -0.25 cyJ. a.x. I2o0 =6/6 
IS 
-. 
~ ftSJ!UfiY II 
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CA s·E HIS T 0 R 1 E S 
Visual Balance (contd). 
Infinity 
bala11ce .: Add R.E. +o.so sph. 
Con11nent: An alteration of o.25 sph. either way in the R.E. 
Mrs~]. B. 
Aet. 
His/OT:J: 
Symptoms : 
lnftni!J• 
balance : 
Treatment: 
Outcome: 
T.I.B. addition produced R.E. suppression. · 
48 years. 
Wearing: R +x.so sph. 
L +1.50 sph. 
For near only. In use for four years. 
Eyes ache at all times ; general ocular discomfort; 
photophobia and dull headaches. 
The correction arrived at through T.I.B. technique 
was: R +o.so sph. 
L +o.zs sph. 8 I 4 base down 
Add for reading : +o·75. sph. 
The T.l.B. correction was ordered to he worn for 
distance with the appropriate addition for near. 
It was reported three months later thar there had 
been almost complete relief of the symptoms. The 
only remaining trouble being slight " eye·· ache , 
very occasionally. 
A re-examination by T.l.B. technique disclosed an 
increase in the hyperphoria and the prescription 
was altered to : 
R +o.so sph. 8 1 4 base up 
~ +o.2.5 sph. 8 Ill. base down. 
Add for reading: +o.75 sph. 
The case is still under observation and treatment. 
Mrs. M. L. H. 
Aet. 
I-liJflii':J : 
28 year;;. 
\\fearing: Rand L +o.so sph. 
In. use for seven years. 
' 
' I 
.. 
. -
' .. 
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OUTLINE OF INFINITY BALANCE 
Visual Balance (contd). 
· Sympto11u : Asthenopia. 
Monoctt!ar 
correction : The best monocular correction was : 
Infinity 
balance: 
Treatment: 
Outcome: 
Mr. R. T~ 
Aet. 
History: 
Sy111ptotns: 
Infinity 
ba!a!lce: 
R +o.so sph. 8 -0.2.5 cyl ax. 90°=6/5 
L +<>.2.5 sph. 8 -0.2.5 cyl. ax. I50°=6/6+x 
The correction arrived at through T.I.B. technique 
was: R +o.5o sph. 8 -0.2.5 cyl. ax. 90° 
L +1.2.5 sph. 8-0.50 cyl. ax. 150° 
L.R suspension was disclosed. 
The T.I.B. correction was prescribed for constant 
use. 
Four years later the case was re-examined. There 
was no change in the refraction and no suspension. 
The symptoms had been completely relieved. 
36 years. 
Wearing: R -4.00 sph. 8 -3.2.5 cyl. ax. 165° 
. L -3 .oo sph. 0 -4.oo cyl. ax. I0° 
In use for one-and-a-half years. 
Severe frontal headaches and general· ocular dis-
comfort for many years, no matter what glasses had 
been worn. 
The correction arrived at through T.I.B. technique 
was: 
R -S.so sph. 8-3.50 cyl ax. !5° 8 3A base up 
L -3-sosph.C-3.socyl.a.""<:. Io0 834 basedown 
Treatmmt : The T.I.B. correction was prescribed for constant 
use. 
Outco111e : It was reported six months later that there was 
complete comfort and freedom from headaches. 
zo 
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CASE HISTORIES 
Visual Balance (contd). 
Mrs. F. R. 
Aet. 
History: 
Sy1nptoms : 
:Monom/ar 
2.3 years. 
\'{fearing: R -s.oo sph. 
L -2..50 sph. 8 -2..00. cyl. ax. x6o0 
In use for one year. 
Pain developed over one or other eye early in the 
day, increasing in severity during the day and end-
ing with sickness. Attacks frequent and prostrating. 
.corretlion : The lenses in use proved to be a good · monocular 
correction. 
Infinity 
balance: 
Treatment: 
Outcome: 
The preliminary T.I.B. test disclosed visual in-
equality and slight hyperphoria. Visual balance 
resulted in modification of the lenses and, on re-
version to the LF test, the hyperphoria was 
corrected. 
The following correction was prescribed : 
R -5.00 sph. 8-0.50 cyl. ax. 5° 8 IA base down 
L -z.75 sph. 8 -z.oo cyl. ax. 155° · 
A letter received from the patient three months 
later contained the following sentences : 
" I shall never be able to thank you for the really 
wonderful job you have done in getting rid of my 
migraine headaches. I can honestly say that since 
I received my spectacles I have not had to spend 
one single day in bed. I get some slight headaches 
occasionally, but these soon disappear." 
Miss A. E. L. 
Aet. 
History: 
Symptoms: 
Afonoct1/ar 
.z.z years. 
No previous correction. 
Severe headaches, particularly 
close work. 
after reading and 
.. ·. 
correction : The best monocular correction was : 
Rand L +o.5o sph. 
OUTLINE OF INFINITY BALANCE 
·Visual Balance (cmztd). 
lnfini~y 
balan~e : The correction arrived at through T.I.B. technique 
was: 
R +t.oo sph. 
L +1.50 sph. 
This gave 6/4·5 V.A. and eliminated 46 of eso~ 
phoria which had existed prior to the correction. 
Treaflmnt: The T.I.B. correction was prescribed for constant 
use. 
011tco1J1e : Complete relief was reponed three months later. 
Mr. G. 0. 
Aet. 
History: 
Sy111pto1ns: 
Inji11i~y 
balance : 
Treat111ent : 
Ozttcome : 
Mr. S. 
Aet. 
History: 
69 years. 
\Vearing: R +1.75 sph. 
L +1.75 sph. 8-0.75 cyl. ax. zo0 
Add for reading : + z. 75 sph. 
In use for one year. 
Severe frontal and general headaches associated 
with visual "blackout." 
The corr~ction arrived at through T.I.B. technique 
was: 
R+1.75 sph. 8 -o.25 cyl. ax. 105° 8 1.,. base up 
L +z.zs sph. 8 -·o.n cyl. ax. 30° 
Add for reading ~ + 3 .oo sph. 
The T.I.B. correction was prescribed for constant 
use. 
Three months later it was reported that there had 
been complete freedom from headaches and "black~ 
out" since the correction had been worn. 
3 5 years. 
\'<'caring: R +o.75 sph. C -0.50 cyl. ax. 8o0 
L -0.50 sph. 8 -o.5o cyl. ax. 75° 
- . ., 
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CASE HISTORIES 
'Visual Balance (contd). 
Symptoi!JS : Extreme working discomfort. 
lvfonocular 
co"ection: R +1.25 sph. 8 -I.oo cyl. ax. 50° 
L -o.75 cyl. ax. ,75° 
Infinity 
balance: 
Treat1nent :· 
0Htcome: 
Mrs. S. 
Aet. 
History: 
W\th this correction there was I .A of hyperphoria. 
' 
The correction arrived at through T.I.B. technique 
was: R +1.75 sph. 8 -t.25 cyl. aX. 50° 
L -o.75 cyl. ax. 75° 
With the T.I.B. co_rrection, the hyperphoria had · 
disappeared. 
The T.I.B. correction was prescribed for constant 
use. 
.. 
Three months later reported complete relief from 
~.n symptoms . 
24 years. 
No previous correction. 
.Sy111ptoms: Continual headaches and "eye aches." 
}yfotzocttlar 
correction : The best monocular correction was : 
Infinity 
balance: 
TreatllJent : 
Outco111e : 
R -o.z 5 sph. 
L -o.2.5 cyl. ax. 180° 
The correction arrived at through T.I.B. technique 
was : R -o.z 5 sph. 8 o. 5 ~ base up 
L -o . .z5 cyl. ax. 180° 
The T.I.B. correction was prescribed for constant 
use. 
One year later the case reported complete relief. 
There was no change in the refraction. 
... . J)£#JA 
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SUPPRESSION AND SUSPENSION. 
Mr. D. N. 
Aet. 42 years. 
Histm:J! : There was an unconfirmed history of convergent 
strabismus. 
\Vearing: R +1.50 sph. 8 -o.fO cyl. ax. 160° 
L +2.25 sph. 8 -1.25 cyl. ax. 30° 
Sy111ptoms: General discomfort. 
A!onomlar 
correctiotJ: R +2.25 sph. 8 -I.oo cyl. ax. t6o0 =6/6-z 
L +3.25 sph. 8-1.50 cyl. ax. 30°=6!6 
I11jini~y 
balance : Alternating suppression. 
Treatment: Correc!iun prescribed for constant use. 
-Outcome : Case seen two years later when constant, simul-
taneous viewing ofT.I.B.letters was being achieved 
without difficulty. 
Master D. R. T. 
Aet. 
History: 
Sy111pto111s: 
Monom!a•· 
10 2 fu years. 
No previous correction. 
Headaches and eyr; discomfort since going from 
County Primary to County Grammar Schoo!. 
correction: R +7.oo sph. 8 -o.5o cyl. ax. 10°=6/6 . 
L +8.50 sph. 8-1.00 cyl. ax. 15°=6/24 
Injinit, 
balance: L.E. absolute suopression on the Integer (i.e .• 
whilst the R.E. c~uld see the right hand light set 
at the lowest intensity and with two deep red filter~ 
before the light, the L.E. could not see the other 
light even when it was set at its greatest brilliance). 
Treatment: Correction (as above) prescribed for constant us;;. 
Instructed to report in three months. 
'(> , 
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CASE HISTORIES 
Suppression and Suspension (contd). 
In 3 Jllonths: V.A. L.E. improved to 6ft2. part. 
Suppression still manifested. 
In 15 nJo11ths: R +S.oo sph. 8-0.75 cyl. ax. I 5°=6/6 
L +9.50 sph. 8-1.75 cyl. a.x. 10°=6/12. part 
Glimpsed T.I.B. 6jx8 Land F simultaneously. 
Lens_es alter~d to new prescription. 
In z!years: Refraction and T.I.B. results much the same. 
In 3}years: R +7.25 sph. 8-o.75 cyl. ax. Io0 =6/6-
L +8·75 sph. 8-z.oo cyl. ax. q_0 =6/9-2 
·:.I.B.: L add -t-o.zs sph. 
~Irs. T. 
Aet. 
History: 
A1onocu/ar 
Fairly stable simultaneous viewing of T.I.B. 6/9 
ietters with 3 4 base in. 
Correction incorporating T .I. B. results prescribed 
for constant use. Case discharged as completed. 
57 years. 
Distance and near spectacles lost in bombing. 
"?atient buried and injured in the incident. 
correction: R +1.09 sph. 8 -o.2.5 cyl. ax. 8o0 
L +1.5o sph. 8 -o.zs cyl. ax. no0 
infinity 
balance: 
Co!JJmmt : 
Add for reading: +z.so sph. · 
Maddox groove: Dist.: .z. 4 Exo. Io4 base up right 
Near: 12.4 Exo. 104 base up right 
Alternate suppression. Eliminated by 74 base up 
1"ight. • 
In view of the age and the consequent depth of all 
habits, it was decided not to disturb the habit of 
suppression. This decision could be made delib- . 
erately and in the full knowledge of the facts only . 
by reason of the information afforded by the T.I.B. 
examination. 
L 
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Suppression and Suspension (con/d). 
Mrs. K. E. F . 
. -let. 34 years. 
History: Existing correction not produced. 
J)'"'PIOIJIS: Increased close work had caused discomfort. 
Alo11omle.tr 
correction: R -I.2j sph. 8 -I.oo cyl. ax. 105°=6/9 most 
L +o.25 sph. 8 ~.50 cyl. ax. 135°=6/9 part 
llljillil]• 
b.:!ltmce : 
, 
R.E. add +o.2.~ sph. 
R.E. absolute suppression on the Integer (i.e., 
whilst the L.E. could see the left hand light set at 
the lowest intensity and with two deep red filters 
before the light; the R.E. could not see the other 
light even when it was set at its greatest brilliance). 
\X'ith SA base in, simultaneous viewing of the 6/9 
T.I.B. ietters was achieved. 
Treat/Jient: Correction prescribed for constant use : 
R -1.00 sph.::::::: -I.oo cyl. ax. IOS 0 ::::::: 4.t. base in 
L +o.25 sph. ::::::: -o.so cyl. ax. IH 0 :::::4~. base in 
Co!l/11/elll: This case demonstrates spectacularly that depth of 
suppression is not necessarily related to lowness of 
acuity. 
Mrs. E. V. S. 
Act. 
History: 
Syiii}Jf0/11 I : 
37 years. 
No previous correction. Referred by patient's 
general practitioner. 
Almost constant frontal headache during past four 
months. 
Jrlolloett!ar . 
correction: R + r.oo sph. 8 -1.00 cyl. ax. 5°=6/9+ 
L +o·7S sph.:::: -o.so cyl. ax. 175°=6/9+ 
Infinity 
balance: 
Maddox groove : 3 A Exo. 
L.E. suppression. 
with I .t. base in. 
Simultaneous viewing achieved 
Treatment: Prism incorporated in prescription. 
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CASE HISTORIES 
Suppression and Suspension (contd). 
Con1111ent: This case is typical of a class in which the maddox 
groove shows byt a small amount of exophoria, or · 
even esophoria, and iri which T.I.B. suspension or 
suppression is eliminated by the prescribing of a 
low power base in prism. In contra-distinction, 
many cases are encountered in which the maddox 
Mrs. C. D. 
· groove shows much exophoria (e.g., in the order 
of xoA) yet in which normal simultaneous T.I.B. 
viewing exists and, therefore, no base in prism js 
needed. Only the T.I.B. technique will show how 
much prism power, if any, is to be prescribed in 
these cases. 
Aet. 31 years. 
History: Wearing: R +3.00 sph. C -0.2.5 cyl. ax. 90° 
L +1.50 sph. 
In use for 11 years. Not' worn constantly. V.A. 
of R.E. always poor .. 
Sy111ptoms : Considerable and general discomfort. . 
Monocular 
correction: R +4-50 sph. 8 -0.15 cyl. ax. 10°=6/36 
Injim'ty 
balance: 
Treatn1ent: 
Outcome: 
Mrs. M. B. 
L +1.75 sph. 8 -o.15 cyl. ax. 90°=6/9+1 
R.E. medium light ·contrast suppression on the 
Integer. 
Monocularly-found correction prescribed for con-
stant use. Instructed to report in six months. 
Did not :report for four years (owing to war cir-
currstances). Correction: 
R+5.2.5 sph. 8-o.5ocyl. ax. Io0 =6/x8+x 
L +1.75 sph. 8 -o.2.5 cyl. ax. 90°=6/9+2. 
T.I.B. :revealed improvement from light suppres-
sion to 6/36 suspension. · 
Aet. 31 years. 
History : No previous correction. 
-~J111pto111s : Headaches. Blurring at distance and near. 
I · 
I 
I 
I 
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OUTLINE OF 'INFINITY BALANCE 
. 
Suppression and Suspension (co!lld) . 
.tHonomlar . 
correction: R -o.so cyl. ax. 180°=6/9 
lnjillity 
balance: 
L +o.so sph. 8 -o.JO cyl. ax. I6j 0 =6/9-
R.E. suppression. Simultaneous viewing with 3 A 
base in. 
Treatlllent : Correction prescribed for constant use : 
Miss J. M. 
Aet. 
History: 
Sy111ptoms : 
Lllonom/ar 
R -o.so cyl. ax. x8o0 8 I.JA base in 
L +o.5o sph. 8 -o.so cyl. ax. 165° 8 I.JA base in 
2.2. years. 
No previous correction. 
General ocular discomfort. 
correctio11: R +3.50 sph. 8 -6.50 cyl. ax. !5°=6/9 
l11jillifJ• 
balance : 
Treatlllent : 
Orlfcome : 
Mr. W. H. 
Act. 
L +0.75 sph. 8 -z..oo cyl. .ax. I72.l0 =6/6 most 
R.E. suppression. 
Correction prescribed for constant use. Instructed 
to report in three months. 
In three months, reported exceeding comfort. No 
suppression. Correction confirmed. 
2.9 years. 
History: No previous correction. 
Jympto111s: Severe headaches. 
A!O!Jom/at· 
refraction: R +3.50 sph. =6/.36. L Plano=6/6 
Injini /.)' 
balance : R.E. suppression. 
Treatment: Correction prescribed for constant use. 
Instructed to report in three months . . 
Otilcome : Because relief of symptoms was complete, did not 
report for one year. Suppression was then found 
to be eliminated . 
I 
.. 
CASE HISTORIES 
Suppression and Suspension (con!tl). 
Mrs. L. E. C. 
Aet. 25 years. 
I-lisi01y ·: No previous correction. 
Symptoms : Close work difficult and headache at cinema. 
Afonom!ar 
rifractiotJ: R +2.75 sph. 8 -0.2.5 cyl. a..x. I0°=6/6+ 
L +2..75 sph. 8 -o.so cyl. ax. 2.0°=6/6+ 
Infinity 
balance : 2 A base in necessary to separate L and F. 
Treatl//enl: Correction prescribed for_ constant use : 
R +2.75 sph. 8 -0.2.5 cyl. ax. I0° 8 2.A base in. 
L +2.75 sph. 8 -o.so cyl. ax. 20° 
Ot~tcome : Patient reported discomfort with prism correction. 
Mr. L. H. 
Aet. 
History: 
MOIJOCII!ar 
Because the T.I.B. correction was found to be the 
one which would ultimately give the greatest 
possible degree of comfort, she was instructed to 
persevere. The discomfort disappeared. 
Four years later she returned for re-examination. 
\Vith the monocularly-found correction she saw 
the L and F as F and L. \'{lith 5 A base in and I A 
base down right she saw the L and F correctly 
positioned and vertically aligned. New lenses 
were provided incorporating these prisms and \Vere 
worn with complete comfort. 
49 years. 
\'{fearing: R-s.so sph. 8 -o.75 cyl. ax. 135° 
L -4.50 sph. 
· Add for reading : + r .oo sph. 
correction: R -s.so sph. 8 -1.50 cyl. ax. 130°=6/9-
L -4.25 sph. 8 -o.so cyl. ax. r8o0 =6/9-
.r\dd for reading: +r.so sph. 
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OUTLINE Of INFINITY BALANCE 
Suppression and Suspension (contd). 
lnji11i(l' 
bala11ce: 
Treat111ent : 
Q llfCO/IIe ." 
Mrs. B. 
Alternating suspension. 
Simultaneous viewing achieved with 2.A base down 
right, but with this the letters fuse~. 2. A base in 
separated and correctly spaced the letter~. 
Correction prescribed : 
R-5. 5o sph.8-1. 5o cyl. ax. I 30°82. 6 base down 
L-4.2.5 sph.8--o.so cyl. ax. i8o082.6 base in 
Patient later reported that he " now knew ~hat real 
eye comfort mean::." 
APt. 40 years. 
I-lisiO':_)': No previous correction. 
Sy111pto11ts: Eyes ache continuall~- . 
. M OIJOC/Ittr 
correction: R +o.75 sph. 8 -0.50 cy~. ax. s~o ·· 
L·+o.so spL 
lnji11i(,. 
/Ja/ance: R +o.75 sph. 8 -o.so cyl. ax. 85° 8 o.75 A base in 
L +o.so sph. 8 o.75A base in 
\Vithout the prisms the R.E. vision was suppressed 
on the LB. char~-
Treat111mt : The T.I.B. correction was prescribed for constant 
wea:· 
0/lfC0/1/C : Reported three months later feeling great benefit 
from wearing correction. 
Re-examination by T.l.B. disclosed an increase in 
the hyperopia and the prescription was altered tc . 
R + 1.2.5 sph. 8-o.so cyl. ax. 85°::::::. 1 6 base in 
L + x.oo sph. 8 I 6 base ii• 
The case is still under observatton. 
·-
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CASE HISTORIES 
Suppression and Suspension (contd). . 
Miss D. 
Aet. 17 years. 
History: 
I 
Monomlar 
\Vearing: R -6.oo sph. 8 -I.oo cyl. ax. 160° 
· L -;.25 sph. 8 -0.50 cyl. ax. 2.0° 
In use fo r two years. 
Not comfortable. Vision more comfortable with 
glasses off. 
correction: The best monocular correction was: 
Infi1ziry 
balance: 
Treattmnt : 
Ott/COllie : 
R -6.oo sph. 8 -I.oo cyl. a..'\:. 165° 
L -;.5o sph. 8 -o.5o cyl. ax. 20° 
\Vith the best monocular correction the T.I.B. Test 
disclosed L.E. suspension. 
The correction arrived at through T.I.B. technique 
was: R -5·75 sph. 8 -1.oo cyl. a."'::. 165° 
L -4.2.5 sph. 8 -0.50 cyl. ax. 2o0 
No suspension now present. 
The T.I.B. correction was given for constant use. 
Complete comfort and relief. 
STRABISMUS. 
Miss M. M. 
Aet. 
History: 
Afo11omlar 
;4 years. 
\Vearing: R +o.25 sph. =6/u+ 
L +o.5o sph. 8-0.2.5 cyl. ax. 10°=6/6 
In use for 61· years. R. divergent strabismus of 
long standing. 
correction: Existing correction confirmed. 
InjiJJi!y 
balance: At the commencement of the T.I.B. examination, 
there was absolute suppression on · the Integer, the 
right eye being grossly divergent. After a few 
minutes, simultaneous viewing of the Integer lights 
I I . 
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OUTLINE OF lNFlNITY BALANCE 
Strabismus (contd). 
Outco111e : 
was achieved over the complete range of relative 
light intensity. Ten 111imttes later, simultaneous 
viewing of the 6/9 T.I.l3. letters was demonstrated, 
objective observation showing no deviation or eye 
movement whatsoever. Before the end of the cqn-
sultation, the patient was viewing a single distant 
object without any deviation; 
On reporting one month later, there was no sign of 
any deviation and T.I.B. ability was fully main-
tained. The case is still under precautionary ob-
servation, although experience of T.I.B. makes it 
certain that no relapse can occur. 
Master A. Q. 
Aet. 
His!OIJ' : 
A1onom!ar 
correction : 
Infini!J• 
ba!auce: 
7 3 f 12. years. 
WI caring R and L + 4.oo sph. 
Prescribed by school clinic under atropine. In use 
for one and a half years. 
R. convergent strabismus of approximately 20° 
R + 5 ·75 sph. 8 -o.50 cyl. ax. 55°=6/9-1 
L + 5.25 sph. =6f6 most 
Correction determined without cycloplegic. 
This case was dealt with entirely by T.I.B. methods, 
no other technique or apparatus being employed. 
At the first examination there was absolute sup-
pression on the Integer (i.e., whilst the L.E. could 
see the left hand light set at the lowest intensity and 
with two deep red filters before the light, the R.E. 
could not see the other light set at its greatest 
brilliance). \X'ork with the Integer rapidly reduced 
the depth of suppression until, a month later, simul-
taneous viewing of the 6fx8 LF was estaplished. 
Within two months the 6/6 T.I.B. letters were 
being viewed simultaneously and full stereopsis had 
been proved. At the end of another six months 
the child was able to view the 6/6 T.I.B. letters 
without any lenses whatsoever in use. He was, of 
H 
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CASE HISTORlES 
Strabismus (contd). 
course, instructed to continue to use his correction 
for the same reasons that any other non-strabismic 
patient would be so instructed. The case has been 
.:. seen at intervals subsequently and the ultimate con-
dition has been fully maintained. 
Mrs. F:. I. H. 
Aet. 
History: 
Jy111ptoms : 
37 years. 
Wearing: R -6.oo sph. 8 -0.50 cyl. ax. Io0 
L -6.75 sph: 8 -o.75 cyl. ax. 8o0 
Had never had a satisfactory correction. 
Observations: Non-comitant R. convergent strabismus of very 
Ion~ standing. Head normally rotated some 15° 
to patient's right. 
lvionocular 
correction : R -6.50 sph. 8 -o.5o cyl. ax. I8o0 =6/6 
L -S.oo ~ph. 8 -o.25· cyl. ax. Ioo0 =6f6 
Infinity 
balance: 
OlltC0/1/e : 
In ·the case of each eye, this correction was deter-
mined with the head not rotated. 
\Vith the best monocular correction in use and the 
head assuming its normal (rotated) position, there 
was R.E. suppression. \Vith : 
R -6.oo sph. 8 -1.25 cyl. a.'C. I8o0 
L -7.50 sph. 8 -o.25 cyl. ax. 5° 
and with the head rotated, simultaneous T.I.B. 
viewing was achieved. 
Complete comfort. 
MISCELLANEOUS. 
Mrs. B. 
Aet. 50 years. 
History: \X'earing Rand L +2..25 sph. 
For ncar only . 
. ".J'IIlpto/1/J: General ocular discomfort and almost constant dull 
headaches. 
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Miscellaneous (co111d) . 
Inftlli(J' 
/Jtt!mm: : 
Tret1t111ent : 
011/CO/Ile : 
Miss G. G_ 
The correction arrived at through T.l.B. technique 
was: R +1.50 sph. 8-0.50 cyl. ax. Ij 0 
L + I.o sph. 8 1. 5 A base up. 
Add for reading+ 1.25 spi1. 
The T.I.B. correction was ordered to be worn for 
distance with the appropriate addition for near. 
·Three months later reported complete relief from 
all symproms. 
Aet. 20 years. 
HisiOIJ': No previous correction. 
SJ'111ptollls: Severe and almost continual frontal headaches. 
1\/ 01lOCIIia r 
Sent by patient's General P~actitioner. 
corrf"ction : The best monocular correction was : 
Inftility 
balance : 
Treatment: 
0 IIICOI!Ie : 
Mrs. L. 
Aet. 
History: 
Rand L +o.so sph. 
The correction arrived at by T.I.B. technique was: 
R +o.5o sph. 8 z.A base iP 
L +o.5o sph. 8 z.A base in. 
The T.I.B. correction was prescribed for constant 
usc. 
Six months later the case reported all symptoms 
had been completely relieved. 
so years. 
\Vearing: Rand L +2.50 sph. 
In use for nine weeks. 
., 
Sj•IJJpto!IJS : Severe eye ache . 
.Af OIIOCiffar 
correction: The best monocular correction was: 
' 
R and L + 2..oo sph. 
Add for reading + 1.2 5 sph. 
... 
L 
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CASE HISTORIES 
Miscellaneous (contd) . 
Infinity 
baftJIICC : 
Trea/111ent : 
0 utco111e : 
Mr. T. 
Act. 
History : 
Symptoms : 
Infinity 
balance: 
Treatment: 
OttfCOHIC: 
Mrs. T. 
Aet. 
History: 
Sy111ptoms: 
InfinitY 
balance: 
The correction arrived at through T.LB. technique 
was : R + 2.00 sph. 
L +2.oo sph. 8 !A base up 
Add for reading + 1 .2 5 sph. 
The T.I.B. correction was prescribed for constant 
use with the appropriate addition for near. 
Five months ' later the case reported " very 
comfortable." 
62 years. 
\Vearing: R +o.so sph. 8-3.00 cyl. ax. 15° 
L +o.75 sph. 8 -3.00 cyl. ax. 165° 
Add for reading +z.so sph. ' 
Uncomfortable generally. Had not been at all 
happy in present glasses. Slight vertical nystag-
mus. 
The correction arrived at through T.I.B. technique 
was : R +o. 75 sph. 8 -2.. 75 cyl. ax. 7!8 1 4 base 
down. 
L +1.25 sph. 8-3.2.5 cyl. ax. 175° 
The T.I.B. correction was ordered for constant use. 
Three months later reported complete relief and 
comfort. Vertical nystagmus · had almost dis-
appeared with new correction. 
39 years. 
No previous correction . 
T\.Hgraine for past ten years almost daily. Prostra-
tion with scintillation and sickness. 
The correction arrived at through T.I.B. techPique 
was : R +o·75 sph. 8 -o.5o cyl. ax. 75° 8 It. · 
base in 
L +o.75 sph. 8 I .b. base in 
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OUTLINE OF INFINITY BALANCE 
Miscellaneous (co11td). 
Treat11ient : The T.I.B. correction was prescribed for constant 
use . 
Ordco111e : 
Mr. H. 
Aet. 
History: 
· Sy11rptonr s : 
Infinity 
bala11ci: 
Trea!lllelll : 
01/ICOJJJe: 
. Reported three months -later an occasional headache 
and then not severe. 
67 years. 
\Vearing: R +1.oo sph. 8 -o.Jo cyl. ax. 18o0 
L +1.oo sph. 
Fornear only. In use four years. 
General discomfort. 
The correction arrived at through T.I.B. technique 
was: R .-:-0.25 sph. C -0.75 cyl. ax. 170° 
L -o.jo sph. C -o.2.5 cyL ax. 170°8 3A 
base down 
Add for reading + 2.oo sph. 
The T.I.B. correction ·was prescribed for constant 
use. 
Three months later reported complete relief from 
all symptoms. 
L 
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APPENDIX B 
VEC'I'CGRAFHIC SLIDES Aiffi NEAR-FCINT CARDS 
I. Vectographic Froject~o-Chart Slides - to be used in 
standard American Optical projector. 
II. American Cptical Froject-o-Chart Slides - to he used 
in custom slide projector. 
III. Vectographlc Near-Point Cards: as of ~lay 1975 price 
for each card $30.00. 
The following information was obtained in pamphlet form 
from American Cptical Corporation. 
-. . 
VECTOGRAPHIC 
NEAR- POINT CARDS 
e1AMERICAN OPTICAL ~'!) CORPORATION 
RESEARCH DIVISION • SOUTHBRIDGE, MASS. 01550 
I 
I 
I 
VECTOGRAPHIC NEAR-POINT CARDS 
American Optical Research Division has produced a 
serie·s of vectographic Near-Point Cards1 designed to 
facilitate binocular refraction at the near-point. 
The cards are extensions of the AO Project-o-chart® 
Vectographic Slides2 which are intended for binocular 
rPfraction at distance. A high resolution vectographic 
printing technique perrni ts the deposi tior. of polarized 
S).l'll1l1ols on clear strc·tched polyvinyl alcohol films. 
Scp<:tratc images aro printed for each eye and then perma-
ne ntly laminated so that monocular as well as binocular 
target components may simultaneously be presented. 
Because the distance slide is projected, the trans-
par ency of the PVA film printing substrate is preserved, 
however, in the instance of the card the rear surfa~e 
of the laminate is sprayed with nondepolarizing aluminum· 
paint. The near-point card, which may be hand held Q~ 
s11"lnenoed from tflP. Phor.optor®reading bar, is viewed 
directly with ambient illumination through polarizing 
analyzerR.* 
It is appropriate to differentiate between the 
vectographic system and the more classical pqlarizing 
systems used until now. In the former, the polarized 
symbols are viewed opaque by the homolateral eye 
through a polarizing analyzer whose axis is crossed 
r~'!lative to t.he axis of the symbol. The clear film 
substrate does not attenuate light in transmission. 
In the latter systems, photographic positive target 
transparencies are a~sembled side by side (for left and 
rig1Yt eyes), or one above the other, and a sheet of 
polarizing material is laminated over each component 
-JC·cat. No. 11248, Analyzer for 590 Phoroptor® or 
Greens Refractor. 
Cat. No. 11249, Analyzer for Rx Master Phoroptors®, 
Cat. No. 11239, Analyzer for 11070 AO Trial Frame. 
Order above three items through local AO Branch Office 
or authorized AO Ophtha~ic Instrument Distributor, 
not Research Division. 
r I I 
wi t h axes of polarization oriented at right angles to 
each othe;:- . The targets are viewed with analyzer axis 
parallel to the corresponding homolateral overlays, 
thereby permitting transmission by the opaque symbols' 
backgrounds. In short, in the vectographic system, the 
symbols are polarized whereas in the overlay system the 
background is polarized. 
In the vectographic system the background is at-
tenuated only by the polarizing analyzer and the com-
plexity of target composition is essentially unlimited. 
In the over lay-transparency systems, ·the background is 
attenuated by both overlay and analyzer. Further, the 
target de sign is limited to monocular fields which are 
separate -- displaced one from another either vertically 
or laterally. An additional difference lies in the fact 
that in the overlay systems each eye views the contra-
lateral target field as totally black, due to the cross-
ed axes of analyzer and background polarizer. 
The American Optical Corporation's Research Division 
will make available to the professions a series of 
vectographic cards designed for binocular refraction at 
the near-point. Unlike other new products, the sale of 
these clinical research devices as well as related in-
quiries will be handled only through the AO Research 
Division. They will not be advertised or made available 
through AO's regular marketing channels. 
The cards are described below and may be referred 
to by number andjor name. The price is~ per card. 
Orders and inquiries should be sent to:~30 
VECTOGRAPHIC CARDS 
American Optical Corporation 
Research Division 
Southbridge, MA 01550 
2 
VECTOGRAPHIC NEAR POINT CARD N0.1 
ACUITY BALANCE . SUPPRESSION 
The upper target, Acuity Balance, consists of two 
similar sets of letters (20/80, 60, 50, 40, 30, 20, at 
16 inches). The left set is presented only to the left 
eye (through analyzers) while the right set is viewed 
only by the right eye, The central vertical bar as 
well as the card's aperture provide strong fusional 
stimuli. 
The target's prime purpose is to facilitate the 
balance of acuity. Resolution of at least 1j8 diopter 
is readily achieved in this procedure. T[lis target set 
may also be employed in the balance of accommodative 
PQB£~- by comoarison of letter size- as wel-~~ in 
the determi nation of astigmatism and axis under binocular 
conditions. 
The lower target designed for the detection of sup-
pression presen·ts six lines of lower case letters so 
that ~fj.rst letter of each line is seen by j;lot_Q._§,~es, 
the s~qpd letter o~y the left eye and the ~Qi£d 
letter only by the right eye. Thereafter, the order of 
p.resentati.'oi1 is repeated~ The patient's deletion of a 
set of monocularly viewed letters signals suppression. 
H 5 V 
KONC 
ZNOH 
YROC!: 
01(DNA 
da 
c g 
0 b 
r t fa 
n 1 t g c m 
k g f r at lllb 
'ftr' e: g ng cd 
lift JCI e . "' ., 
LEFT EYE 
HSV 
K 0 N C 
ZNOH 
VROCS 
OKDNft 
d mo n 
c k r nf 
n at be d 
k n t ka gm 
111 be a n t c f 
.. fill ,,. ... , . 
RIGHT EYE 
3 
HSV 
KDNC 
ZNOH 
HSV 
KDNC 
Z N D H. 
VROCS I VROCS 
OtCONIIt a•o111" 
damobn 
cgkrtnfa 
nfatgbemd 
kgntrl<atglllb 
erbcga 1\Qf~df 
llllllt•••• .. ,., ... , 
COMBINED 
VECTOGRAPHIC NEAR POINT CARD NO.2 
FIXATION DISPARITY 
--0---
This test target consists of four mutually perpen-
dicular limbs with a centrally located circle and dot. 
The upp0r rmd right 1 imbs are presented only to the 
1:ight e~· e \~hi le t he lo,_· ,n_· and h~ ft limbs are viewed only 
ty the lett ·~ye. Th•~ i .' i.ng and cenlot:ed dot., suen by 
h:"Jth eyes, r-rovide foveal fusion stimuli. 
A patient's report of a vernier - type misalignment 
of the two vertical limbs signals a lateral fixation 
disparity, while misalignment of the horizontal limbs 
indicates a vertical disparity component. The amount of 
prism required to restore alignment of a pair of limbs 
represents the uncompensated oculomotor imbalance or 
associated phoria. A detailed discussion of fixation 
disparity and the clinical use of this target has been 
presented by GroL~an. 3 
Vf CTOGRAPHIC NEAR POINT CARD N0.3 
STEREOACU/TY (CIRCLES ) 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
3 
~ 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
• 
7 
8 
9 
0 0 0 0 0 10 
This set of targets, designed to facilitate the 
measurement of stereo-acuity, consists of ten rows of 
five circles, In each row the right and left images of 
one circle are presented in crossed disparity so that 
the fused composite may be appreciated as being dis-
placed in front of the plane described by the disparity-
free, binocularly viewed remaining four circles. 
The nominal angular disparities, subtended by a 
medial point located 16 inches from the target are 10, 6, 
4, 3, 2, and 1i minutes, 60, 45, 30, and 12 seconds of 
arc ~ 
4 
7 
) 
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VECTOGRAPHIC NEAR POINT CARD N0.4 
ANISEIKONIA 
7 
s 
3 
This target is intended for use in the screening 
or de·tection of differences in meridional or overall 
retinal image size. On each side of the four meridional 
lines are four short line-limbs. The four limbs on a 
given side are presented only to one eye. For example, 
referring to the horizontal meridian (7-3) the lower 
limbs are presented to the right eye while the upper 
limbs are viewed only by the left eye. The origin of 
the target as well as the four meridional lines are 
presented binocularly thereby serving as strong fusional 
stimuli. For a patient reporting greater radial dis-
tances for the upper limbs than those for the lower 
corresponding {opposite) limbs implies a greater right 
eye retinal image in the horizontal meridian. If the 
report indicates that all four lower limbs are shifted 
to the right of their corresponding upper limbs, this 
is indicative of an exo-fixation disparity or an as-
sociated exophoria rather than a meridional aniseikonia. 
outward vernier displacement of all components viewed 
by one eye relative to those seen by the other eye 
indicates the overall image size of the first is greater 
than that of the second. 
A determination of the magnitude of an indicated 
meridional or overall aniseikonia may be made by elic-
5 
iting from the patient an estimate of the vernier 
displacement in terms of limb line thickness. A dis-
placement equival ent to one line width of the inner 
limbs is equivalent to a 11, size difference. 
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Three sets of targets are provided for the determina-
t i on of the axis of astigmatism under binocular conditions 
at near. The literature [Ref. 1+-8] provides ample support 
f or the efficacy of axis determination under binocular 
conditions. 
The central targe t consists of a split fan chart 
wlw rein tho: right hal f - 12 to 6 o'clock - is viewed 
only bY t he right eye while the left half is presented 
t o the left eye only. A gross, central, binocularly 
v i ewed pattern provides strong fusional stimuli. The 
approximate axis may be determined in a manner similar 
t o c las sical monocular procedure, 
For the refinement of cylinder amount as well as 
axi s the practitioner has the option of utilizing either 
the Haltese-cross or Verhoff circle target sets. 
VE CTOGRAPHIC NEAR POINT CARD NO.6 
ST t- REOPSIS (HELICOPTER I 
This vectographic half-tone printed target presents 
left and right eye images of a toy helicopter in crossed 
and uncrossed disparity, It is intended as a qualitative 
s tereopsis test for young children. The child is re-
quired to place his finger tip or a pointer in coinci-
dence with where be perceives the rotor tips for example. 
'l'he gr o ssest angular disparity - tha t of the "closer" 
land l ng whee l -as suht0 nded by a point in a medium plane 
l G i nchea d.i stant- is twenty-one mi nutes of arc (21'}. 
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VECTOGIIAPHIC NEAR POINT CARD NO. 7 
ACUITY. lETTERS 
VECTO G RAPHIC NEAR POINT CARD N0.8 
ACUITY- Es 
VECTOGRAPHIC NEAR POINT CARD NO. 9 
ACUITY • tANOOtT RINGS 
r 
For the determination of visual acuity, three differ-
ent classical test symbols have been employed. Card No. 7 
uses upper case letters, while Card No. 8 utilizes the 
illiterate E in four orientations, and the Landolt ring 
in four gap orientations are presented in Card No. 9. 
Each card consists of three complete sets of test targets 
(of only one symbol type) ranging from 20/200 to 20/16 
reduced Snellen size. The left set is viewed only by 
the left eye while the right set is presented to the 
right eye only. In each of these uniocular target pre-
sentations both eyes view the lines surrounding each 
line of symbols. The third and central set of test 
symbols are presented simultaneously to both eyes for 
o.u. acuity measurement. 
Because the visibility of the opaque symbols against 
the aluminum paint background is somewhat less than that 
of conventional print on white paper an apparent reduc-
tion of a half-line in o.u. acuity may be anticiputcd, 
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VECTOGRAPHIC NEAR POINT CARD NO.7 
ACUITY- LETTERS 
w ~l~ 
e m 3 ·--~ •o 
---~---------
3 w 
m w E 
20 E m 
w E 3 10 
we:m3 Is m E we 8 emw3 
3 wE- wE J B EffiE3W 
--·- ------
I W3EWE • 
mawewm 5 :awemew '5 emw:awm 
wemEW93 .. E~WmE:JW .. nl&W3EWE 
-·-~~~~-~ w. ~ .... _ ....--------f~~=-----_-_  · z 
Nilw••w i! m 1----.·~ ·; __ -
'••• '• I • • •"' 
.. ..-... ""' "--~ 
l.llle~t~:Jwm;;,rn 
=-- --e•: .;.; _(•.::: 
····· 
..... 
3 3 
z 
VECTOGRAPHIC NEAR POINT CARD NO. 8 
ACUITY. Es 
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VECTOGRAPHIC NEAk POINT CARD NO.9 
ACUITY • LANDOLT RINGS 
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Figure 1 is a full scale representation of the separated left 
and right eye images of the slide, displaced laterally, one from 
the other for illustrative purposes. Figure 2 illustrates how the 
assembled slide, or its projected image, appears when viewed without 
the aid of analyzers. When the slide or its projected image is 
viewed with the use of analyzers, the information input to each 
eye is represented by Fig. 1. The images, of course, are super-
imposed as represented in Fig. 2. 
- . 
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Slide No. III Children's Vectographic Project-0-Chart Slide 
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Figure 3 is a view of the total slide, or projected image, 
viewed without analyzers while Fig. 4 illustrates the information 
input to each eye when viewed with polarizing analyzers. 
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Test Target 1. 
presented hands, 
as an aid to the 
young child the 
This section, containing binocularly 
the letter E, and an arrow, is provided 
practitioner in communicating to the 
role he must play in an acuity test. 
Test Targets 2R and 2t~ with the exception of the mono-
cularly seen symbols ~spoked wheel, circle, and black 
spot}, are exactly the same as test target 1L and lR 
of slide No . I I . 
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Summary 
Test Target 3a and 3b offers a binocular acuity 
balance test of high sensitivity and reliability. 
The practitioner is'provided optional test material, 
the use of which will be dictated by the child's 
interest and/or experience. 
Test Target 4 provides binocularly seen lines of 
20/30, 20/25, 20/20~ and 20/16 Snellen letters for 
determination of binocular acuity. 
Test Target 5 is the same as the binocular fixation 
disparity target provided in tes t target 7 of slides 
No. I and II. As an aid in communicating with the 
child the two vertical elements have been made into 
arrows in order tb differentiate them from the 
horizontal line elements. 
Test Target 6 provides a stereo acuity test wherein 
objects, common to most young children's experience, are 
seen displaced from the screen plane through different 
amounts. The star is displaced toward the patient by a 
stereo-disparity of four minutes of arc. The triangle, 
cross, and circle, are displaced forward by disparities 
of 3, 2, and 1 minutes of arc respectively. The square, 
with no stereo-disparity, "resides" in the plane of the 
screen. 
Two vectographic Project-0-Chart slides have been 
described. It is proposed that these slides may be 
employed by the practitioner in executing a subjective 
refractive routine wholly under binocular conditions or 
as an adjunctive check and refinement to a monocular 
routine. Only some of the obvious applications and 
implications of the individual test's utility have 
briefly been discussed. Through experience gained 
through use of these tools, the practitioner will develop 
and refine binocular technics which will significantly 
amplify and extend his service. 
7 
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Also available are the following Project-o-Chart slides: 
Catalog No. 
11244 
11245 
11247 
11276 
Slide No. II -Adult Vectographic POC Slide-
Illiterate E 
Slide No. IV - Adult Combination Vectographic POC 
,slide 
Slide No. v -Children's Combination Vectographic 
POC Slide 
Slide No. VI - Binocular Performance Vectographic 
POC Slide 
For 'further information · contact a representative of American 
Optical Company or write Department 4642, American Optical Company, 
Southbridge, Massachusetts 01551. " 
AO CUSTOM PROJECT-0-CHART SLIDES 
INSTRUCTIONS 
-
Price $1.00 
• AMERICAN OPTICAL 
?: CORPORATION 
BUFFALO. NEW YORK 14215 
®Reg. TJ\I American Optkal Corporatinn 
-.-.· .. ·,,,,,,>(· 
........ ····~ .. -~, .• : -~·! 
INTRODUCTION 
There are over 50 test slides available for use with the AO Custom Project-0-Chart. Since all practi-
tioners may not be completely familiar with the range of available test material and/or the intended 
use, this text provides a description and instructions for the proper use of each slide. 
NOTE: The Custom Project-0-Chart has 32 apertures including: 
1. An "open" aperture with focusing block in Dial No. 1; 
2. A built-in astigmatic dial with rotating pointer in Dial No. 1; 
3. A built-in rotating astigmatic test dial (either Paraboline or Robinson-Cohen) in Dial 
No.1 ; and 
4. An "open" aperture in Dial No. 2. 
The remaining 28 apertures (13 in Dial No.1 and 15 in Dial No.2) can accommodate slides to meet 
your particular requirements for test content. Additionally, the slides selected can be ordered in any 
desired sequence to conform to your specific refracting procedure. 
CLEANING SLIDES 
NOTE: Handle slides with care. Rough handling may cause glass to separate from its plastic 
mount. Refer to Project-0-Chart Instructions 11800-101A for slide removal instructions. 
Vectographic slides and slides with color overlays have cover glass on both sides. All others contain 
test characters exposed on one surface. 
If any slides become badly coated with dust or dirt it should be removed by air blown from a 
syringe or with a camel's hair brush before attempting to wipe the surface clean. 
Slides should be cleaned with a lint-free cloth , lens tissue, or a Q-tip moistened with alcohol. 
CAUTION: Do not use water to cleanse any slide surfaces. 
The doth, lens tissue , or Q-tip should be just moi!.tened with the alcohol, not wet enough for the 
liquid to run. When removing finger prints, dust, etc., do not rub hard and be especially careful 
when cleansing the slides without cover glass. Hard rubbing could remove the characters. 
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STANDARD TEST SLIDES 
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The Standard Test Slides arc of both the alphabetical and numerical version. These symbols are 
selected for their vertical, horizontal, oblique, and curved contours, which arc specially well-suited 
for refractive error determination. The optotypes are sans-serif and adhere to the Snellen principle; 
that the overall height and width are five times the width of the stroke. 
Slides Nos. 11835, 11836, 11837, 11838, and 11839 contain digits used for acuity testing of chil-
dren, illiterates, or those unfamiliar with English letters. The Snellen rating for each line is noted in 
the right hand margin. 
-LANDOLT RINGS 
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' Cat. No. 11844 Cat. No. 11845 
Landolt Rings or Broken C's are preferred by some refractionists for visual acuity determination 
and/or subjective testing of illiterate patients and young children. The Snellen rating for each line is 
indicated in the right hand margin. 
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SLOAN LETTERS 
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The Sloan Letters are a recommended series for testing visual acuity of literate subjects. The letters 
are of sans-serif type and are selected from a set of 10 capital letters: Z N H R V K DC 0 S, which 
are as nearly equal in legibility to the human eye as possible. 
Ref.: Sloan, Louise L., "New Test Charts for the Measurement of Visual Acuity at Far & Near 
Distances" Am. J. Ophth., 48{6): Dec 1959, pp. 807-813. 
CHILDREN'S TEST SUDES 
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Cat. No. 11873 Cat. No. 11874 Cat. No. 11875 
These three slides te:.t visual acuity of young children with objects that are familiar to a child's ex-
perience. The figures used are designed so as to imure a minimal semantic barrier between the young 
patient and the examiner. The number on the right-hand side of the slide indicates the Snellen size 
e.g., No. 11873, 20/200. 
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Cat. No. 11848 
VERTICAL LETTER SERIES 
(Line Dial Will Allow Single Letter Projection) 
z 
N 
H 
A 
v .. 
Cat. No. 11846 
.. 
\. 
Cat. No. 11847 
The complete vertical line of letters may be projected for rapid acuity testing or single letters may be 
isolated by inserting the various horizontal line apertures. The Snellen ratings are noted in the right 
hand margin. 
Single letters or the entire line of letters may also be used for fixation during phoria and fusional 
amplitude determinations. 
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Cat. No. 11880 
Refractive Errors 
Cat. No. 11881 
Muscles of the Eye 
Cat. No. 11882 
Anatomy of the Eye 
These slides provide easily discernible illustrations that may aiel the doctor in explaining, to the pa· 
tient, the essential features involved in human vision. 
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Cat. No. 11843 
Slides No. 11840, 11841, 1184 2, and 11843 arc for acuity testing of young children and illiterates . 
The Snellen ratings fo r each line are noted in the right hand margin of each slide. 
Cat. No. 11849 
VERTICAL ILLITERATE "E'' SERIES· 
(Line Dial Will Allow Single Illiterate "E" Projection) 
• 
Cat. No. 11850 Cat. No. 11851 Cat. No. 11852 
The convenience of this series is the projection of single letters for acuity testing of illiterates 
and young children. Notice that the edges of the slides are opaque thereby allowing a "squared-off" 
letter to be projected when employing the Line Dial. The Snellen ratings are in white on the right-
hand side. 
Use the Line pushbutton to project a single letter. Each time the Line pushbutton is pressed a 
different Snellen sized letter will appear in a different orientation from the previous size, as 
illustrated above. 
To project the same Snellen sized letter in a different orientation, a series of slides is required. 
Select the desired Snellen size with the Line pushbutton and then press the appropriate Dial push-
button to change to the next slide. 
" ·~It--· 
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Cat. No. I 1862 
Fixed Astigmatic Clock 
Dial 
Cat. No. 11863 
Fixed Astigmatic 
Sunburst 
Cat. No. 11864 
Astigmatic Square 
These three astigmatic tests provide for gross determination of astigmatism. With the proper fogging 
sphere before the patient's eye, the examiner asks the patient which line, or group of lines, stands 
out as being sharper and blacker than the other<;. If all lines are reported equally black, there is no 
astigmatism indicated. Should the patient report one line, or group of lines, sharper than the rest, 
the Robinson-Cohen or the Paraboline test is recommended for refinement of the exact axis and the 
determination of the amount of astigmatism. 
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ROTATING ASTIGMATIC TESTS 
NOTE: Please note that the rotating pointer on stationary astigmatic dial (Fig. 1) is supplied with 
all Custom P-0-C. You may select either the Rotating Paraboline Test or the Robinson-
Cohen Test to be used in conjunction with it. 
DUAL DIAL PARABOLINE TEST 
The AO Paraboline test for astigmatism is conducted while the patient is slightly fogged. About 
0.50 diopter more plus (or less minus) than the net spherical retinoscopy finding is usually adequate. 
With no cylinders in the Phoroptor or trial frame, and the fogging lens in place, project the astig-
matic chart on the screen. (Fig. 1) Ask the patient which line or group of lines stands out sharper 
and blacker than the others. If the patient reports that the lines all look equally black, there is no 
astigmatism indicated by this test. 
If the patient reports that one line, or group of lines, appears sharper and blacker than the rest, 
rotate the pointer until it points to the line (or center of the group of lines) reported as standing 
out sharper and blacker. 
Leave the pointer at this setting and project the Paraboline Dial on the screen. (Fig. 2) The 
Paraboline Dial is automaticalty positioned for the refinement of axis test as it is geared to the 
astigmatic chart pointer. The exact axis position is obtained by rotating the Paraboline Dial until 
the patient reports that both limbs near the top of the arrow-like figure appear equally clear or 
black (see examples, Fig. 3 thru 5). 
Fig. I. Appearance on screen 
of astigmatic chart and pointer. 
Fig. 4. Rotating the narrow 
end to the left (away from the 
blacker side) to meridian 80 
makes the left side blacker, in-
dicating correct position has 
been passed. 
Fig. 2. Appearance on screen 
of Paraboline figure, axis scale 
and pointers. 
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Fig. 3. Appearance of target 
when eye is slightly fogged and 
requires minus cyliner x 175 
(or plus cylinder x 85 ). Note 
that when the narrow end of 
parabolas is at 90 , the right 
side is blacker (that is, the ex-
tent of the blacker area along 
the arc is greater on the right 
side). 
Fig. 5. Rotating the narrow 
end to the right (away from 
the blacker side) to meridian 
85 makes both sides equally 
black, indicating correct posi-
t ion of most myopic meridian. 
Minus cylinder power x 175 
is inserted until the broken 
perpendicular lines become 
equally black (or plus cylin-
der x 85 i~ inserted until the 
broken perpendicular lines be-
come equally blurred) . 
In this position, the dashed line (which may appear solid or continuous) bisecting the arrow head 
will appear more distinct than the one perpendicular to it. [nsert minus cylinder power at the axis 
perpendicular to the clearer line until both dashed lines appear equally clear. 
While most authorities agree that minus cylinders should be used in the fogging techniques with 
the astigmatic dials, some refractionists may prefer to use PLUS CYLINDERS. If so, insert plus 
cy1inder power at the axis parallel to the clearer line until both lines appear equally blurred. The 
plus sphere power is then decreased (or the minus sphere power increased) by the amount equal to 
the power of the cylinder used. Both dashed lines should now appear equally clear. 
ROBINSON-COHEN DUAL DIAL TEST 
The Robinson-Cohen (RC) Dual Dial test for astigmatism is conducted while the patient is slightly 
fogged. About 0.50 diopter more plus (or less minus) than the net spherical retinoscopy finding 
will usually provide adequate fog. The eye not being tested is occluded. 
With no cylinder in the phoroptor or trial frame, but with the fogging lens in place, the Astigmatic 
Chart (Fig. 1) is projected on the screen. The examiner asks the patient which line, or group of 
lines (or spokes of the wheel) stands out sharper and blacker than the others. If the patient reports 
all lines appear equally black, there is no astigmatism indicated by this test. 
If the patient _reports that one line, or group 
of lines, appears sharper and blacker than the 
rest , the pointer may be rotated until it points 
to the line (or center of a group of lines) re-
ported as sharper and blacker. 
Leaving the pointer at this setting, the Robinson-
Cohen Dial* (Fig. 6) is presented and one of the 
perpendicular dashed lines will appear sharper, 
clearer, blacker or more solid than the other . 
Fig. 6. Appearance on screen 
of rotating chart, axis scale 
and pointers. (red background) 
Minus cylinder power is inserted at the axis perpendicular to the clearer line until both dashed lines 
appear equally clear. 
While most authorities agree that minus cylinders should be used in the fogging techniques with the 
Astigmatic Chart and Dial, some refractionists may want to use plus cylinders. If so, plus cylinder 
power is inserted at axis parallel to the clearer line until both dashed lines appear equally blurred. 
· · The plus sphere power is then decreased (or the minus sphere power increased) by the amount equal 
to the power of this cylinder used. Both dashed lines should now appear equally clear. 
*The monochromat ic red background is used on the Rotating Dial to enhance the fogging effect . 
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REFINING CYLINDER AXIS 
If one wishes t~ establish the cylinder axis with greater accuracy, especially in higher degrees of 
astigmatism, he may include one (or more) further steps. For example: 
1. The Robinson-Cohen (Fig. 6) may be turned a few degrees to either side of the principal 
meridian indicated by the Astigmatic Chart while requesting the patient to report the position 
at which there is the greatest difference in clearness between the two perpendicular lines. 
2. The Robinson-Cohen may he rotated until the patient reports that the two perpendicular dashed 
lines are equally clear (or equally blurred). This will occur when the two perpendicular lines 
straddle (or are at equal distances from) the principal meridians. Hence, the principal meridians 
are located 45 degrees from the position where the perpendicular lines appear equal. 
Cat. No. 11878 
Maltese Cross 
DUOCHROME TEST 
@ @ 
@ @ 
Cat. No. I 1877 
Verhoeff Cirdes 
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Cat. No. 11830 
Special Separated Letter 
Sequence for explicit use 
with Duochrome Test. 
Cat. No. 11853 
Combination Duochrome 
with Test Characters. 
The chromatic aberration of the human eye provides the basis for the Duochrome test. Refractive 
measurements are usually made in terms of focus for the yellow portion of the spectrum, for which 
the light-adaptive eye has maximum sensitivity and in which ordinary light sources have highest in-
tensity. The red and green filter slide (No .. ll879) was selected to transmit light of maximum inten-
sity at approximately equal (dioptric) distances on each side of the yellow region. Thus, when the 
test characters illuminated by red and green are seen with equal clarity, the eye will be focused for 
the yellow, being slightly myopic for the green and equally hypermetropic for red. 
Cat. Nos. 11878, 11877, and 11830 arc available for usc in conjunction with No. 11879 Red-
Green Duochrome Filter Slide. Project the desired test slide in Dial 1 and the Red-Green Filter 
Slide in Dial 2, to superimposed one over the other, thereby projecting a filtered image. 
Cat. No. 11853 is designed with a special separation letter sequence i.e., each side is the reverse of 
the other. The integral red-green filter is superimposed over the characters. 
In the fogging technique, following the correction of astigmatism, the Duochrome test is conducted 
by using either letters 1..lr other characters in conjunction with the red-green filter. Rather than ask 
"which color appears dearer", the question to the patient should be "Do the letter (or characters) 
in the right or left side appear clearer?" 
If the patient is still slightly fogged, the letters in the red appear clearer and the plus sphere is de-
creased (or the minus increased) until equality of clearness is reached or until the letters in the green 
appear clearer. The spherical balance is recorded as that sphere power that makes the letters on 
each side appear equally clear or, using the bracketing technique, that sphere power midway be-
tween the two powers that just change the letters in red appearing clearer to that which just changes 
the letters in the green appearing clearer. 
The Maltese Cross may be used with, or without, the Red-Green Duochrome filters and is particu-
larly well-suited for refinement of the astigmatic correction by means of the Jackson Cross Cylinder 
technique. The larger crosses require an acuity of at least 20/40 while the smaller crosses require 
20/20 acuity. 
The Verhoeff Circles may also be used with, or without, the Duochrome filters. This target is par-
ticularly useful in determining the optimum spherical correction. The larger circles require 20/40 
acuity while the smaller circles require 20/20 acuity. 
WORTH FOUR-DOT TEST 
REO 
GREEN 
Cat. No. 11876 
Worth Four-Dot Test 
complete with reversible 
red and green spectacles. 
GREEN 
WHITE 
Place the reversible spectacles* before the patient's eyes (either over his glasses or without" his glasses 
being worn) so that the red filter is in front of the right eye and the green filter is in front of the 
left eye. 
Project the four dots on the screen. Ask the patient how many dots he sees and what their 
colors are. 
If the patient sees two dots, one above the other, he is using his right eye only. 
If the patient sees three dots, all green, he is using the left eye only. 
If the patient sees four dots, he is using both eyes and has at least grade 1 binocular vision. 
If the patient sees five dots, he is not fusing, and for this test he shows diplopia. 
*NOTE: Filters other than the special red and green lenses in the reversible spectacles accompany-
ing the Worth Four-Dot Test should not be expected to give valid results. 
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If you doubt the accuracy of the patient's answers, reverse the position of the spectacles so that the 
red filter is in front of his left eye and the green filter is in front of the right eye. Now, if the patient 
sees two dots, one above the other, he is using' his left eye only; if he sees three dots, all green, he is 
. using only the dght eye; four dots, grade 1 binocular vision; five dots, he is not fusing. 
YELLOW 
RED 
Cat. No. 11884 
Color Recognition Test 
GREEN 
BLUE 
Slide No. 11884 provides for gross color 
recognition and discrimination verification. 
Cat. No. 11865 
Muscle Light/Fixation 
Spot 
Slide No. 11865 provides for patient fixation 
during the ophthalmoscopic examination; for 
fixation during retinoscopy; and, for the 
phoria measurements. 
VECTOGRAPHIC PROJECT-0-CHART SLIDES 
The Vectographic slides are designed to allow monocular refractive testing under binocular condi-
tions. The slides, designed specifically for the Custom PROJECT-0-CHART, must be used with a 
non-depolarizing, aluminized screen e.g., AO's Model 11808, 20" x 20" screen. 
The unique feature of the vectograph is in its self-contained light polarization. Thus, when the pro-
jected image is viewed through properly oriented analyzers (polarizers), each respective image is 
visible to one eye and undiscernible to the other. 
ANALYZER 
The latest AO Ultramatic Master Phoroptor (and possibly other Phoroptors and/or Refractors) have 
the proper Polaroid analyzers in the auxiliary dials. 
A pair of analyzers, either No. 11249 that fits the previous AO Rx Master, No. 11248 that fits the 
older AO 590 Phoroptor and Gree ns Refractor or No. 11239 that fits the No. 11070 AO Trial 
Frame, is available. The analyzer pair is installed over the forehead rest adjustment-knob and hangs 
so one covers each of the main instrument apertures. 
KNC 
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Cat. No. 11885 
MONOCULAR ACUITY TEST 
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Cat. No. 11886 Cat. No. 11887 
SVROCJ 
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Cat. No. 11888 
This is a monocular acuity test for the right eye presented under binocular viewing conditions, using 
slides No. 11885 and No. 11886. 
Slide Nos. 11887 and 11888 are for left-eye acuity testing under binocular conditions and the 
Snellen ratings are similar to those on the slides for the right eye. 
Although the letters are seen only with the right eye, the lines surrounding each row of letters are 
seen binocularly, thereby affording a para-central fusion lock. The numbers on the right-hand line 
are also seen binocularly, serving as a fusion lock and as a communication aid between doctor and 
patient. 
The number ( 6) indicates the 20/60 Snellen acuity line while the numbers (3) and (2) designate the 
20/30 and 20/20 lines, respectively. 
In the top line of No. 11885 are one 20/100 (K) and two 20/80 (Nand C) Snellen acuity letters. 
The last line of letters (N H D Z) is of 20/50 size. 
The first line of letters (0 C V R S) on No. 11886 is equivalent to 20/40. The third line represents 
20/25 and the last line is composed of 20/16 size letters . 
The triangle, circle and square on the left-hand lines of the test slides are seen only by the eye not 
under test, thus serving as a contr0l indicator of binocularity. 
V 0 C S R K 
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Cat. No. 11889 
MALINGERER DETECTOR TEST 
When viewed through the Polaroid analyzers, the 
first letter is seen binocularly, the second letter by 
the left eye, the third letter by the right eye . 
thereafter this sequence is repeated. 
The first line is composed of 20/40 Snellen let-
ters. The second and third lines have 20/30 and 
20/25 Snellen letters, respec tively. The four th 
and fi fth lines are composed of 20/20 Snelien 
letters. 
1 1 
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BINOCULAR ACUITY BALANCE TEST 
r 
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Cat. No. 11890 
A strong para-central fusion lock is provided by the binocularly viewed central vertical line and the 
patient may make a practically simultaneous comparison of his right and left eye acuity. Used with 
the Polaroid analyzers, this test slide provides an extremely sensitive means for determining the visual 
acuity equality (or inequality) between the two eyes. The right and left eye refraction balance may 
be achieved by appropriate spherical and/or cylindrical changes. The Snellen rating for each line, 
top to bottom, is 20/40, 20/30, 20/25, 20/20. 
@. I @ 
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Cat. No. 11891 
This test slide enables testing of monocular refinement of cylinder axis and power under binocular 
viewing conditions. 
Cat. No. 11892 
Under binocular viewing conditions, this test target provides a means of determining the axis of astig-
matism of each eye. The two dots and the heavy vertical bar provide a strong fusion lock. The right 
and left hand sets may be employed in order to determine the astigmatic axis for each eye. 
L 
MUSCLE BALANCE (FIXATION 
. DIS.P ARITY) tEST 
I -~-
Cat. No. 11893 
Although analogous to the Maddox rod phoria test technique, there are several significant differ-
ences. When viewed through the Polaroid analyzer, the four-element line slide has no binocularly 
seen components, but the periphery of the target provides a fusional lock. The upper vertical and 
right horizontal line elements are seen by the right eye while the lower vertical line and the left hori-
zontal line are seen by the left eye. Hence, any vertical or lateral fixation disparity is manifest by 
the misalignment of the vertical and horizontal lines. 
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Cat. No. 11894 
Although similar to the other test, this target, when viewed through the Polaroid analyzer, provides 
a binocular central circle and dot which act as a strong central or para-central fusion lock. A pa-
tient's report of a single ring, a central dot, and four line elements is indicative of single simultaneous 
binocular vision. As each pair of vertical and horizontal line elements is seen monocularly, any mis-
alignment indicates a fixation disparity. Realignment of the horizontal and/or vertical lines by 
means of appropriate prism power provides an indication of the degree of fixation disparity. 
STEREOPSIS TEST 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
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Cat. No. 11895 
This test is for stereo-acuity and is used in conjunction with the Polaroid analyzer. In each line of 
five circles, the right and left eye images of one of the circles are laterally displaced so they will be 
localized by the patient with stereo-acuity as being forward from the plane of the screen. In the top 
line, the second circle from the left has a total stereo-disparity of four minutes of arc. In the second 
line, the fourth circle from the left has a stereo-disparity of three minutes; third line - third circle 
with two minutes; fourth line - second circle with one minute; and the fifth line the third circle 
has a stereodisparity of one-half minute. 
CHILD'S STEREOPSIS TEST 
Cat. No. 11896 
In this stereo-acuity tP.st the objects, common to most young children's experience, are seen as dis-
placed forward from the plane of the screen when viewed through polarized analyzers by an obser-
ver with normal stereopsis. 
The star is seen in front of the screen corresponding to 4-3/4 minutes of arc stereo-disparity. The 
triangle, cross and circle have a stereo-disparity of two, one and one-half, and three-fourths minute 
of arc, respectively. The square, with no stereo-disparity, appears inthe normal plane of the screen . 
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